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fitviovrauoti to and nlati^ 4o ttie Surbuse Xreataient of jdmnMoai 



t&h Alliflklnidbi Alloys. 



We, 'itasED iJo&siAii: X^o^qlas afaimznimn sheet is firafc decreased by 

Pui^SKt a Brifciflh Subject, amd suitable meaais saob as oleaniiig in petrol, 

tonsH Alubhistuh GoMPAinr, latimw, then, if necessary, it iff buffed or ofter- 

a company i^lsteied un<ler the laws of- wise polished mechanically. It is th«i 

Great Britain^ botii of the Oompaoy's .0.7m a diemioo-eleotadoal teeatment in a 
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«Muu««>, Adfifo<^ft B!ouse, King WiUxam 
Stresst, I<ond<mi BvC.4, do hereby declare^ 
the nature ot ihh invontian. to- be as 



This iaventiott relates to ike — 
treatment of aluminium and alummium 
alloys and more paiticulaarly to treatment " 
directed to lie imprbyement of the 
specular reflectivity t)f Buch snri^ices. 

Sheet, ahmiinium as -produced by the 
normal rolIiQ|; process has an aven^ 
specular reflectivity for light of about 
65%. 

The reflectivity may be ina»ased by 
loocesses such as poUAiDg. Up to a_ figoie 
of 75% to 80% but on es^posuie to tar ' 
this enhanced refieoMng powear ^lecreases 
rapidly Until a figure equivalent to that 
for nwmal lulled sheet is -reached: 

T\xd object of .010 present invention is 
the provision of a method said Tneans by 
whioh the spteOniaT reflectivity of an 
aluminium or aluminium alloy -surfEWje 
may be increased very considerably in a 
cheap, effioifint and pennanent manner. 

With this object in view, 4he ftesoat 
invention consists m a process for 
increasing the speoolar lefleotiiv'^ €^ 4^o 
stuiaoe of an ahunioium- or ahuninimn 
alky ar^de -^ch cotoxasasA mmstrng 
akB previously dc^feascsn -^sr. 
aqueous solution of^m/oarbonate snd 
sodium tii-phosphate to remoye Ihe ^eiSrtssssL 
oxide fibn, then in liie same solution sub^ 
jec^g t^e aFiade- 'to anodlo tinatm^t by 
direct current at a -moderately 4iigh cur- 
wnt density ^or a short tifae^ to atop the 
attack of the solution upon . tho article 
and continuing ^he anodic treatment by 
direct current-at a.loww current density^ 
and, after washing in water subjecting - 
the article - to farther electrolytic* treat- 
nient in a st^rong aqaeous- solutioii. of 
Bodiuin bisulphate. . " ^ -' 

The invention may *be carried into 
effect in one way by way of example as 
follows . , 
A piece of commerdally pure rolled 



bath having the - following ccmipoation 
and under the following oonmtions. 

KLEOIBOIiYTE. 

15% by wwght of sodium carbonate, 
5% by weight of faisodium phosphate in 
water. Thv solution to. be heated to 
C,±6°. 

^ELOOEDCBS. 

The metal artide is immeraed in the 
bath with the lesult t3iat solutEon of l^e 
metal' by the alkaline dectroiyte com- 
menced - almost inmiediatdy. As soon as 
uniform attadt is observed direct current 
at 5 — 6 volts . is switched - on, tihe 
aluminium bdng the anode, the ouwent 
dBodtty applied being of the .order of 30 
amperes per square foot. An iron or 
8ted cathode is . used and procedure in the 
bath follows electa:© plating practice to 
some extent, «.g,, the cathode is made to 
conform jou^y to the anodic surfetce.^ 

It «s of advantage to have a bath which 
is^of considerably larger dimensions than 
tire «etectrodes. At -the - end of a short 
period, about 30 seconds, the current 
■dematy automatically fells to about 4ialf 
"010 first value ^«4ulst the voltage is mm- 
tained .-apptoximately at the figure 
mentioned. The treatment is continued 
anttet . these ooe^ons • <far r -about 10 
mitftites.. The ajcfide fa «h«i remoyod 
fi?<m ^e bath .wifli ^e onrrent stift-on, 
irat TOduced te a small ^elue by aiatable 
means, -and immediate^ washed in clean 
water. The surface of the metal, particu- 
larly that one fadng the cathode, has 
now a very bri^t appearance tmd it will 
be found that if the original specular 
TOflectrvxty vabxe was, say 65%. ^ 
now been raised ta perhaps 80%: -Bmles 
the .general bright^ appeaiance, it wiU be 
noticed -that -the surface of the metal now 100 
uaxiies a thin -fihn, presumably of 
idumimnm oxide which shows brilliant 
intiarferenoe obloura. ^ , 

For the followmg part of the tr^t- 
ment, that is to say, the provision of a lOo 
protective oxide fihn, the metel is again 
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subjected to an anodic process in another 
. :^.electT<d5:te, the compositioii .of which: fmd 
the * conditions of operation " being' as 
follows.. 

5 . Electbolyte. 

Aqiieous sotataon containing 25^ 
cent, by weight of sodium bismphate. 

V VOMAGB. 

6—12 volts direct current, 
10 idumiiuiim being the anode. 

' * . TeUFERAXUKB of ElBSXBBOJsYTB. 

30'--4p*»C. . 

* 'TdOB of TSBAIXHBIIT. 

10 — ^I&punutes. . 
15 The corrept density of the order of 
- - 5 amperes per squfuce foot. 

General. - 
The figures given in ther foregoing 
example aie capable of modification 
20 without deiMurting from the scope* of the 
invenfaon. 

■ For example^ for the first part of the 
treatment the composition of the electro- 
lyte may include all strong alkaline 
25 electrolytes having a pK value of over 
' • ..10 with aUcalinities due to. the hydroxides 
or carbonates of the alkali metals such as 
sodium potafisium, lithium, .witii or 
without the addition of idkali metal salts 
30 such as, for instance, phosphates, borates 
or chromates. * 

The temperature raxige of the electro- 
lyte may extend from about 40^ to about 

y -ieo° £L .,, 

35 The applied voltage may be varied 
between lunits of about 2. to about 20 
volts. For this part direct current is to 
be used, which term is intended to include 
unidirectional current of any kind. 

40 For the second part of the treatment 
tiie electrolyte may comprise, in addition 



to the aqueous solution of sodium bisul- 
pliate, aqueous solutions of such sub- 
stances as sulphuric md, chromium sul-. 
phate, chromium oxalate, ohroinio acid, 
boric add, phosphoric acid, acetic acid or 
salts of such acids. The percentage of 
sodium bisulphate may be from 5 to 
40% by weight, the temperature may be 
from 20—50" C. and the voltage from 
about 5 to about 30 volts. For this paft 
the enrrsnt may be of a direct :or altemat: 
ing ehanuster. 

ThB fihn, pesomably of idnminium 
oxide, prodaced by the second part of tiie 
process hereinbefore described, yiz., the 
protective coating for the brightened 
surfBLce is relatively hard but is quite 
transparent and is to be distinguished 
fi^m similar oxide films formed in other 
electrolytes in that it does not reduce the 
reflectivity value of the film produced in 
the first part of the process, in fru^, in 
many instances it has been found that 
the reflectivily value has been ali^tly 
raised. 

The process according to the invention 
is appuoable to all kinds of surfsLces 
either nonnal, polished' or . mat and in all 
cases results in a considerable increase -of 
the *^speoular reflectivily of the oiigmal 
matenaL 

Whilst the foregoing particular 
example deals only with commercially 
pure rolled aluminium sheet, the scope 
of the invention is not limited thereto 
and aluminium alloys are included in the 
materials which are susceptible to 
beiLeficial treatment by the process 
according to the invention. 

Dated this 15th day of December, 1934. 

MAKES & CLERK. 



-COMPLETE SPECIFICATION. 

Improvements in and relating to the Sarfaoe Treatment o! Alominiam 
and Alnmininm Alloys. 
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We, AlO^RSD KOBMAIK DoxxaxiAS 
Puii£H, a British Subject, and The 

BBCQSH AlUBEINIUM CoUPAKY, LtBIITBB, 

a company registered under 4;he laws of 
Gieat Bntam, both of the Company's 
address, Adelaide House, Kmg WiUkm 
Street, London, E.C,4, do hereby declare 
the nature of this invention and in what 
manner the same is to be performed, to 
be particularly desczibed and ascert^ed 
in and by the foIlOTding - statement : — 

This invention relates^ -to the surface 
treatment of aluminium and "altfminium 
alloys and more particularly to treatment 
directed to the improvement of - the 
specular reflectivity of such siufaces. 
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Sheet aluminium as produced by the 
normal rolling process has an average 
specular reflectiv^ for light of about 65 
per cent. 100 

The reflectivity may be increased by 
processes such as poMiing up to a figure 
of 75 per cemt. to 80 per cent, but on 
exposure to idr. -tiiis enhanced reflecting 
power deocQases rapidly mitil a figure 103 
equivalent to that for normal rolled £eet 
is reached.- 

The object of tiie present invention is 
the provision of a method and mesms by 
which the specular ^ reflectivity of an 110 
aluminium or -aluminium alloy surface 
may be increased very ocnuddentbly in a ^ 
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cheap, efficient and permanent maimer. 

The present invention consists in a pro- 
cess for improving the refifeetivity of a 
dean aluminium or aluraimum alloy 

5 sarfoce Tvhlch comprises immersing the 
surface for a short time in an aqaeoos 
solution of sodium carbonate and sodium 
orthophosphate in the proportions of 
about 3 parts by weight of the citfbonate 

10 to about J I part by weight of the phos- 
phate and having a pB. value of 10 or 
more and a temperature, of about 75® to 
85** C. and then without removing the 
surface from the solution applying direct 

15 ooiient anodic treatm^t thei^. 

The invention fbrther consists in a 
process as set forth in the preceding para- 
graph, inclading tbe forther steps of 
washing the surface and providing a pro* 

20 tective coating therefor. 

The -invention further consists in a 
process as set forth in the jpreceding para- 
graph wherein the protective coaling is 
. provided by direct or alternating current 

23 anodic treatment in an aqueous solution 
of sodium bisulphate (NaHS04). 

The invention further consists in a pro- 
cess as set forth, in the preceding para- 
graph wherein the sodium bisolphate 

30 solution contains from 6% to 40% by 
weight of the salt, is used at tempera^ 
tares ranging firom 20** C. to 50* C., and 
the current which may be direct or 
alternating in character' is appHed for 

33 about 10 to 15 minutes at a density of the 
order of 5 amperes per square foot of 
bright surface. 

The invention further consists in a 
process as set forth in the preceding 

40 paragraph in which the time of immer- 
sion in the alkaline electrolyte is of the 
order of 10 seconds and the direct current 
anodic treatment is applied for about 10 
to 15 minutes at a constant voltage which 

43 results in an initial current density of 
about 30 amperes per square foot of 
anode suxfeuse. 

The invention farther consists in the 
processes for treating the sur&ce 

30 of an aluminium or aluminium alloy 
article substantially as hereinafter 
described. 

The invention further consists in an 
aluminium or ahiminium alloy article, 
55 the surfiace of whiell. has been treated by 
the process or prooesses hereinafter 
described. 

The invention may be carried into 
effect in one way by way of example as 
60 follows :— 

A piece, of commercially pure ToUed 
aluminium sbeet is. .first degreased by 
suitable means such as deani^ in 
petrol, then, if necessary, it is buffed or 
63 otherwise polished meohanically. It is 



th^ given a chemico-electrical treatment 
in a . bath having the following com|iosi- 
tion a&d under the. following conditums. 
Elbctboiotb. 

16 per cent, by weight of sodium car- 70 
bonate, 5 per cent, by weight of sodium 
ortho-phosphate in water. The solution 
to be heated to 80^ 0.±6^ 
Pboosdubb. 

The metal article is immersed in the 75 
bath with the resalt tiiat the normal 
oxide film present on- the metal is dis- 
solved and solution of the metal l>y 
alkaline electrolyte- commences umost 
immediately. As soon as uniform attack 80 
is observed, approximately after 10 
seconds immersion, direct current at 5 — 6 
volts is switched on, the aluminium being 
the anode, the current density applied 
bdmg of the order of 30 amperes per 86 
square foot. An iron or steel cathode is 
used and procedure in the bath follows 
electro-platmg practice to some extent, 
e.g., the cathode is made to conform 
roughly to the anodic surface. 90 

It is of advantage to have a bath whicb 
is of considerably larger cllmendons than 
the electrodes. At tiie end of a short 
period, arbout 30 seconds, the current 
density automatically faUa to about half 95^ 
the first vahie whilst the voltage is main- 
tained approximately at the figure 
mentioned. The treatment is continued 
under these conditions for about 10 
minutes. The article is then removed 100 
from the bath with the ciurent still on 
but preferably reduced to a small value 
by suitable means, and immediately 
wacQied in clean water. The surface of 
the' metal, particularly that one facing 105 
the cathode, has now a very bright 
appearance and it will be found that if 
the original specular reflectivity value 
was, say, 65 per cent., it has now been 
raised to perhaps -80 per cent. Beddes 110 
the general bright appearance, it will be 
noticed that the surfece of the metal now 
carries a thin film, presumably of 
aluminimn oxide, which shows bnlliant 
interference colours. 115 

For the following part of the treat- 
ment, that is to say, the provision of a 
protective oxide film, the metal is agwn 
subjected ta an anodic process in another 
electrotyte, the composition of which and 120 
the conditions of operation being as 
follows : — 

ELBCTBOCnB. 

Aqueous solution containixig 25 per 
cent, by weight of sodium bisulpnate. 125 

VOLTAOS. 

6—12 volts direct current, the 
aluminium being the anode. 

TbMPBBATUBE of ELBCTBOIiYTE. 



Tt&lis OF '^ixXT^ssT. _ .beii^^ fmtinetit by tlie process 

l(j — ^15 iniiiutes. " ^<ab0rdU^ to the iavcntioiu 60 

tlic correht denMty. is of Hie Otfler tsE Haviiig mir partifculariy described and 

o amperes per ^\ial6 Fobt dsdbrt^il^ nattuce of pm 6aid mveh- 

5 Wbijl^t a dt^ pit^oesk has . been Hon in what ihatm^ ihe same is to / 

dipsczibed bi tbe foifegoii^ 'exdmplci it .fe- bfe performed^ tve declare that what we 

-.possible to carry put the -process in t\ro tlaiih is :~ 66 

separate steps, a bri^tenidg aM U final 1. A wxtscsa for inmroving the refl^- 

protective step Wch lati^r may; if ncces- tlirfl^ df thie salf&ce ot a dean ftlumtnbnn 

iO sary, be xi&xti&i dUt -by ^uilabre kdiown <Hr alnminihm Mov sdr&ne ttfiiis^ eom- * 

anodic px^sses... ^ ^tiste.bttsMtebig Ihe siiifac^ Short 

t^BNlsBAt. ' . ' tbn^ in an aqueous, fidntioa 6f sodinm 70 

£*6ir the fitst psot oi^ the treatanelft th^s cairbodaite and ffts^tom erthophosphate in 

.. np^ed Vbl^ge &By be Varied \f&^wB&& . IW^^T^pcoi^G^^ 

It liitiits about 2 to ftbdHt 20 Vblts^ and of; the <^tbonate to about i part 

Ibr this ^art ^Uxect content is 1^ bSe Used, "weight ^f the. phbspbate and having a 

whiT6h terid is bitehded ttt Incfiide uhi- 3)H v^dtfe of 10 mot mote ind a tempera* 76 

diI«ctt(Ji»l^BUltentl^a^^y kind: . ^aire :of about 76* to 85" C and then 

¥V)r the seoond'^aH^of thp ^e^to^t vHthoUt remx>5ing the 6ur£Bu*e ftam the 

^ ihe ele^i%h)1yte m^y dd^prisei id admix- solution applying 'SxdC^ coxt^t ^au)die " 

lAire i^aii We a^epus wl^^ tre&tin^t tt»&retOi 

Imuiphalb^, aqtfeovijB ^kctfohs .of s^t %,A proicess as t^aimed in Gatni 1, 80' 

^bstabces isus £falphta$6 x^iroMum ikcTii^^ tjfe furfii^r Steps of washing 

. . fitdpyiKie, chlfomiuni bxakt^, duxtmic th^ suriMe ajid pmidis3^ ft- prr^mive 

^ acid, boiie ^id; j^^osplltolSe . acid^ icxfeJIang Utetefor. ' * * 

-iiS^xs ^d' giajts of- sbdbL «dd8. 3. A prob^ss ii dalm^ in Claim . 2 

3l£e perc6A%%s '^V>f scsidl^' bSsuij^baflg -^vfisidn %h:e |^a>t^^ t^ating provided 85 

hvajr be finM 5 to 40* |MBr -cent., by. by dir^ x>i alte^ating xntont anodic 

; ^%ht, the twitterfiituiie may be Ma iace&tfiaait ia aai a^eoufi. solution ot ^ 

'20^0** 'O. aiid the Wta^e Mtti abOiii; & scfciiuift bisulphftte (NmSC^. 

to ubotft volts. E^)rlMs pir^» 'Ifie dfr- 4/ A pftfcess /as JdStoed in Claim 3 

retit may be of a ^ .^Iter&a;^^^. wh^eiii ^e ^odit^ biendphate sohition OO 

crhto«fe. , ; oontaSha fixnn 5% to 40%'by Wei^t of 

Tiie feini,. prcssu&iibTy of aftum»aiM We saJt, is ififed at temperatures ranging 

^5 oxide, produced by %he sewmd pai% ^ the fro^ 2^"* K^. to m"" and the cun'ent ' "- 

process her^before i^^ciSs^, 'y&^ Wib which may . be 'direct Or alternating in - 

ttfotective coatuQg for l^e bi^KtfeVied Si*r- character is applied for about 10 to 15 95 

faw is relatively hai^ Wt is %raii^- miri^^tcB &t. a density of the order of 5 

parent ^^nd Offers ^rom ^iinilftr V)ii^e - %^^^a :p€ir sqiivre foot of bright sfirf^^ 

40 steis f6ciaed 5n ' otfei 'e.g. . sM^phittjec 5.;A I^ocess as ^lai!fitfeid in Caaim 4 iri - 

ivcjd or lokaSic ad4».^le61drolyt^ & that It .tv^dL the iamdsScOi bi %he 

doesruofe techu^ tfiCe r^edavity "valete f&ee ^ec^lyte is of tiiie V>rder of tO 100 

tlie Blm ^gAifo^ded in '^o %ist piH of 'tis lBdjBGi3& aaad i^e '^rect. cUift^t mx>^t 

. .. .. pt6eess, in ¥lkct, in $fickny lu^lsndeB it hdis %%lslaaS^t is ^ppied for ftbout tO to y 

.fe be^ fbimd *tt»t/the TteflwMvity ftaijff^ftes at ti-' tongtaitft » v^ti^ which 

been £Ai^tiy.TSdaed. . ifeadte in tnl^ kmifttSlt densil^y of 

.. 5Dhe *Jro<^ ^swMMwding to tffe invenlaon about 30 amperes per square -foot of 105 

!i8 appficiftfle -to aH kinds of sotfacefs •4aK)de sm^aJfe. 

- - cither nomal, p^iished^ ot feat -awA iaa ail ^6. IXe processes for treA&^ the sur- 

oO cases results in a consoide^riible mdirease. of l&ce of aa almniniimi or ahmmfium alloy 

the specnlsff refiectavity 'of the ori^nal ^iclfr.- . subsfeaiitially as herritbefdre 

materuCL " described.. 110 

VPbdst the foregotE^ par(a(^l^- 7. An ahiminitEm or alummium alloy 

. , Bsafmple dei^ Xinly with . comfneifiaally -aTtiicIe, the surfttce jof- Asirich has been . 

55 pure rolled ahrtiVimifm sheet, -'the Bc<^e Ireat^^l by the proc^ 6*r processes here- - ' 

of the inventloh is not 'limited ^thereto inbefcffe describeNd. 

and aluminium alloys are included in thfe Dated this -Shst day of Kovember, 1935. 

materials whic^ are susceptible to MARKS ;Sb K^EitK. 



